Abstract. Syndrome of inappropriate secretion of antidiuretic hormone (SIADH), hypothalamic hypogonadism and alopecia universalis occurred in a 31-year-old female with insulin-dependent diabetes mellitus (IDDM). Despite various clinical investigations and careful observation for 20 months, the cause and pathogenesis of SIADH and hypothalamic hypogonadism were not elucidated. The complex of these disorders had not been described. The presence of IDDM and alopecia universalis, in which an autoimmune process has been assumed to be involved, is interesting in considering the pathogenesis of the SIADH and hypothalamic hypogonadism.
SYNDROME
of inappropriate secretion of antidiuretic hormone (SIADH) is recognized as an important cause of hypotonic hyponatremia. It can be seen in a wide variety of clinical states such as neuropsychiatric disorders, malignancy, pulmonary disease and the use of certain drugs, and usually the pathogenetic basis in each case is clarified clinically. In this paper, a case of SIADH and hypothalamic hypogonadism of unknown cause associated with alopecia universalis occurring in a patient with IDDM is reported. The complex of these changes had not been described. Although the case had revealed no circulating autoantibody and could not be classified as any type of autoimmune polyglandular syndrome, the association with IDDM and alopecia universalis appears to give a clue to the pathogenesis of the apparently idiopathic SIADH and hypothalamic hypogonadism [1] [2] [3] . recumbent. She excreted less than 20 percent of the water loaded in 5 h and failed to dilute the urine to the hypotonic level. Posm was decreased from 258 to 245 mOsm/kg, but plasma ADH was rather increased from 0.6 to 1.2pg/ml.
To assess the relation between plasma ADH and plasma osmolality, hypertonic saline (5% saline) was infused at a rate of 0.05ml/kg/min for 1 h after water restriction. Posm was increased from 292 to 308 mOsm/kg, and the corresponding plasma ADH levels were 0.9 and 1.1pg/ml, respectively. Figure 3 summarizes the relationship between plasma levels of ADH and Posm found during the basal state, water load test and hypertonic saline infusion test. Plasma ADH was detectable even at low plasma osmolality and did not increase as the plasma osmolality rose.
She was treated with water restriction (less than 1000ml per day) and high sodium intake. She could maintain plasma sodium above 125mEq/l. Menstruation occurred following estrogen therapy and she was discharged.
During 20 months of follow up, plasma sodium concentrations fluctuated between 120 and 140mEq/l, but she continues to do well and is now asymptomatic. This condition is frequently referred to as the euthyroid sick syndrome, the cause of which was uncertain in this patient. Euthyroid sick syndrome itself does not cause hyponatremia, although the latter is frequently accompanied by the former. As is evident from the water loading test, the patient had impaired excretion of the loaded water (excreting less than 20 percent in 5h) and failed to dilute the urine to hypotonic levels. In response to further reduction of plasma osmolality, ADH had remained detectable in the plasma. These findings indicated that the cause of hyponatremia developed in the patient was due to an inappropriate secretion of ADH.
Dynamic studies of ADH secretion in patients with SIADH have shown that it is a heterogenous disorder which encompasses at least four distinct types of osmoregulatory defect and that no correlation can be made between these patterns and the underlying cause of the SIADH [4] . The patient released ADH at low plasma osmolality and the plasma ADH level did not increase as the plasma osmolality rose, which indicated that the pattern of ADH secretion in the patient did not correspond to any of four types and that osmotic regulation was entirely lost. Evaluation of the functional state of volume-sensitive receptor for ADH release in this patient seems difficult because destruction of the osmoreceptor causes a marked decrease in ADH response to change in water balance, even though the volume receptor was completely intact [5] .
The patient also exhibited secondary amenorrhea simultaneously with SIADH. The LH and FSH response to LHRH were normal but their responses to clomiphene (100mg per day for 5 days) were absent. These results indicated an impaired hypothalamic response to interruption of the negative feedback effect of estrogen [6] . Based on the association of SIADH and hypothalamic hypogonadism, a hypothalamic lesion was suspected, but imaging studies with CT scans and MRI showed no abnormalities. The chronic and stable process having affected only limited hormones over a long period (20 months) makes the possibility of a tumor or vascular abnormality unlikely. As ectopic ADH production or other factors such as drugs, pulmonary diseases and neuropsychiatric disorders seem very unlikely judging from circumstantial evidence, a diagnosis of idiopathic SIADH was made. SIADH is said to occur in certain patients without any associated conditions [4, 7] patient with idiopathic SIADH 6 months after initial presentation [9] . Therefore, careful and repeated monitoring for the presence of an underlying disease is essential, although our patient is still diagnosed as idiopathic SIADH after 20 months of follow up.
The representative causes of SIADH, hypothalamic hypogonadism, alopecia universalis and IDDM which occurred in the patient can not be specified but, when taken together, such a common mechanism as autoimmune derangement emerges as possible pathogenic mechanism. There are multiple combinations among presumed autoimmune diseases of endocrine organs, including the adrenals, endocrine pancreas, thyroid, parathyroids, ovaries, testes and adenohypophysis [10, 11] . In addition, these endocrinopathies are frequently associated with other disorders of tissuespecific autoimmunity, notably pernicious anemia and alopecia [ 12] . A hypothalamic disorder is also not exceptional because central diabetes insipidus has been reported to be associated with other well-established autoimmune disorders, espeially autoimmune thyroid disease, IDDM, pernicious anemia, alopecia totalis and mucocutaneous candidiasis [ 13] . Scherbaum and his colleagues found that one-third of their patients with idiopathic central diabetes insipidus had antibodies acting against cytoplasm of arginine-vasopressin secreting cell, employing the indirect immunofluorescent test on unfixed or acetone-fixed sections [14] . These findings indicate that the hypothalamus is not spared by the generalized autoimmune process and SIADH and hypothalamic hypogonadism may also be an integral part of systemic autoimmune disorders. While the exact mechanism is not known, the target of autoimmune process causing SIADH may be at the level of osmoreceptor rather than the neuron secreting ADH. The absence of autoantibodies in this patient does not exclude the possibility of autoimmune disease, because the association between the disease and the presence of organ-specific autoantibodies has not been well established except for the chronic thyroiditis or IDDM [ 15] 
